Downregulation of Insulin-Like Growth Factor-1 via Nitric Oxide Production in a Hypergalactosemic Model of Neonate Skin Fibroblast Cultures.
Galactosemia is a severe metabolic disorder known to cause hepatosplenomegaly, jaundice and cataracts in neonates, and many patients develop later complications such as mental retardation, disorders of motor function or speech, and hypergonadotrophic hypogonadism. The pathogenetic mechanisms of classical galactosemia are unclear; however, nitric oxide (NO) has been suggested to play a role. Insulin-like growth factor-1 (IGF-1) is important for the growth and development of children, and the aim of this study was to examine the association of NO production with IGF-1 gene expression under galactosemic conditions. Serum levels of IGF-1 and nitrite were measured in 15 galactosemia patients and 15 age- and gender-matched healthy controls. Fibroblast cultures established from postcircumcision foreskin of 3- to 8-day-old healthy neonates were treated for 72 h with 0-10 mM of galactose or 0-5 mM of galactose-1-phosphate (Gal-1-P) in the presence or absence of NO synthase inhibitor (L-NAME), and inducible NO synthase (iNOS) protein was measured using Western blot analysis. RT-PCR was performed to assess the IGF-1 gene expression. Galactosemia patients were observed to have significantly (p < 0.01) elevated serum nitrites and markedly decreased levels (p < 0.01) of serum IGF-1 as compared to healthy controls. The cotreatment of neonate skin fibroblast cultures with galactose and Gal-1-P significantly (p < 0.01) increased cellular levels of NO and iNOS protein expression, and decreased (p < 0.01) IGF-1 mRNA levels. Treatment with L-NAME, a NOS inhibitor, significantly (p < 0.05) alleviated a galactose/Gal-1-P-induced decrease in IGF-1 mRNA levels. These results suggest that NO mediates the downregulation of IGF-1 by Gal-1-P/galactose, thereby providing a new molecular mechanism and possible therapeutic insight for galactosemia-related complications.